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The ancient therapeutic remedies for modern needs are represented by medicinal crop plants, 
the raw material for phytopharmaceutical forms. Medicinal plants are generally viewed only in 
terms of beneficial effects without considering the potentially toxic side [1]. In this context in 
the present study elemental composition for seven representative medicinal crop plants as: 
coriander, dill, Echinacea, lavender, chamomile, mint and plantain, cultivated in unpolluted 
areas in Romania, were analyzed. Among many analytical methods used for determination of 
plant elemental content, that generally imply the vegetal matrix disintegration, the Neutronic 
Activation Analysis (NAA) is classified as primary ratio method [2]. By validating the NAA 
procedure by statistical evaluation of the nominal error En≤1 (ISO 13528-2015) [3], NAA 
proved to be an accurate, specific and multielement analysis technique for medicinal plants 
with the advantage of eliminating the preliminary step of digestion, in this way certain errors 
being avoided. This method is differentiated as one with high potential to obtain internal plant 
standards in the phytopharmaceutical industry. These standards can be vegetable matrix, or 
plant specific, once achieved can be used a long period of time to verify and validate more 
routinely accessible analytical techniques, which in turn require a digestion stage. 
A critical assessment provided by the results include the essential nutrients (K, Ca, Mg, Na, 
Fe, K, Mn, Zn), micro- and trace elements (Co, Cr, Cu, Ni, Se, V), as well as the undesirable, 
potentially toxic elements (Al, As, Ba, Co, Cr, Ni, Sb) together with rare earth elements. The 
values are comparable with literature. These plants may provide a useful contribution to food 
intake with essential macronutrients (K, Ca, Mg) and the concerns regarding the toxicity of 
metals for a person, are removed. Seemingly the Al (4997 ppm) and Fe (3315 ppm) [4] 
content in lavender is of some worry. In fact, many studies [5] revealed that some plants 
species, and lavender among them, exhibit metal bioaccumulation properties and are used for 
phytoremediation of contaminated soils. This dual implication, beneficial for soil depollution, 
but critical in transmitting the accumulated metals to humans, is to be considered. Choosing an 
unpolluted area, in order to cultivate medicinal plants, seems to be an efficient strategy from 
this point of view. Still, another conclusion is that a rigorous analytical control of the raw 
materials is advisable for some of the elements (among them aluminium) to avoid risks. 
 
Acknowledgements 
This project has received funding from the European Union's 7th Framework Programme for 
research, technological development and demonstration under the NMI3-II Grant number 




283883. We want to thank for the financial support of the MTA INFRA infrastructure 
development grants and to Romanian Academy. 
 
References 
[1] P. Pohl, A. Dzimitrowicz, D. Jedryczko, A. Szymczycha-Madeja, M. Welna, P. Jamroz, J. 
Pharm. Biomed. Anal. 130 (2016) 326. 
[2] L. Szentmiklósi, D. Párkányi, I. Sziklai-László, J. Radioanal. Nucl. Chem. 309 (2016) 91. 
[3] ISO 13528, 2015. Statistical methods for use in proficiency testing by interlaboratory 
comparison. Published in Switzerland  
http://www.iso.org/iso/catalogue_detail.htm?csnumber=56125 
[4] D. Haidu, D. Párkányi, R.I. Moldovan, C. Savii, I. Pinzaru, C. Dehelean, L. Kurunczi, J 
Anal Methods Chem. 2017 (2017) 9748413. 
[5] V.R. Angelova, D.F. Grekov, V.K. Kisyov, K.I. Ivanov, Int. J. Biol., Biomol., Agric., Food 
Biotechnol. Eng. 9 (2015) 522. 
  
